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The Differences Model 

The gender binary 
is prominent in media 
portrayals and  
psychological research. 





The Oppositional Model 



Innate, Biological Causes: Essential 
Differences 



Innate, Biological Causes 



Innate, Biological Differences 



The Deficit Model 

• Harvard President 
Lawrence Summers, 
who claimed, in a 
controversial speech, 
that women do not 
have the math ability 
to succeed in science 
and engineering 
(2005) 



Meta-Analysis: A Method for Assessing 
Psychological Gender Differences 

• A quantitative literature review 
• A method for quantitatively combining the 
results of numerous studies on a given 
question 

• Tells us not only whether there is a 
difference, but also how big it is 

• Gold standard for conclusions in medicine, 
education, and psychology 



Steps in a Meta-Analysis 

• Locate all prior studies on the question 
• Extract statistics from each study and compute 
an effect size, d, for each study 

• Compute a weighted average d, averaged over 
all studies 

 



Effect Size: The Size of the Gender 
Difference 
 
 
      d    =    MM – MF 

                 sw 
 

    (Cohen) 



Cohen’s Guidelines for Interpreting Effect 
Sizes 
 
   d = .20  small 
 
   d = .50  medium 
 
   d = .80  large 
 
  (Hyde:   d ≤ .10   trivial) 



Stereotypes of Gender Differences in 
Abilities 

 
• Mathematical 
• Spatial 
• Verbal 



Quiz Question 
•  In the U. S. today, what percentage of bachelor’s 
degrees in mathematics go to women? 



Answer: 

48% 



Meta-Analysis 
State Assessments, 2008 

• Annual assessments by states of all children’s 
mathematics performance (and other areas) 
mandated by No Child Left Behind (NCLB) 

• Contacted departments of education in all 50 
states asking for data needed to compute d 

• Responses from 10 states 
• Testing of more than 7 million children 

Hyde, Lindberg, Linn, Ellis, & Williams, Science, 2008 



Grade d 
Grade 2 0.06 
Grade 3 0.04 
Grade 4 -0.01 
Grade 5 -0.01 
Grade 6 -0.01 
Grade 7 -0.02 
Grade 8 -0.02 
Grade 9 -0.01 
Grade 10 0.04 
Grade 11 0.06 

Overall 
d = .0065 



Conclusion 
• Girls have reached parity with boys in math 
performance at all grade levels: Gender 
similarities 

• Why the change over time? 
• Gender gap in taking high school math has disappeared 



d = 0.15 



Cross-national Differences in Math 
Performance  
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5th graders, word problems 



Gender Differences in Height 
d = 2.0  (Niewenweg et al., 2003) 



The Role of Culture 

Percentage of U.S. PhD’s in Mathematics  
Awarded to Women 

Green & LaDuke, 2009 



From The Onion 

Max Thomas 
Cashier 
“Great, that’s all I need. 
My wife knowing the exact 
moment I arrive in Boston  
if my train left New York 
traveling at 60 miles per 
hour. 
 

Luke Casey 
Industrial Loom Operator 
“But linear algebra was 
the only thing that ever  
made me feel like a 
man.” 
 

Michelle Banks 
Horticulturist 
“All I know is, every 
time I try to solve a 
complex math  
problem, my breasts 
get in the way.” 
 
July 29, 2008 

Researchers for the National Science Foundation have found that 
boys and girls now perform equally in standardized math tests.  
What do you think? 
 



Rants 
• Results were generally enthusiastically received, but… 

•  “In regard to your study… the cynic would point out 
that you are a female psychologist, someone with a 
political motive to provide a self-fulfilling prophecy for 
the self-esteem challenged.”          Mark, 7/25/2008 

 
•  “….. If women want to major in mathematics, physics, 

and chemistry in college in order to get a teaching 
certificate, then fine.  But I would urge you to 
discourage, strongly, women from pursuing graduate 
degrees in these subjects and, instead, leave them to 
men.”              Norman, 8/8/2008 



The SAT-Math 

• Well-publicized gender difference 
•  In 2010, SAT Math 

• Males     M = 534 (SD = 103) 
•  Females M = 500 (SD = 101) 

• Sampling is completely uncontrolled 
•  In 2010, SAT taken by 

•  827,000 females 
•  721,000 males 

• Male sample is more selective 
• Gender difference on SAT Math is in part a 
sampling artifact; also stereotype threat 

d = .34 



Why should we care about math? 
• For the individual, math proficiency is crucial for 
access to prestigious, high-paying jobs in 
science, technology, and engineering.  Much 
demand for workers. 

• For the nation, we can’t afford to waste 50% of 
our talent (women) in the global economic 
competition. 

• Math skills are crucial to success in computing 
and technology – are they? 



But, says Larry Summers… 
• Two separate issues 

• Gender differences/similarities in the general population 
– average differences 

• Gender differences in the upper tail of the distribution, 
the highly talented 

• How can there be differences in the tail with 
no gender difference in average scores? 
• Gender differences in variance 



The Greater Male Variability 
Hypothesis 
• Originally proposed more than 100 years ago 

• Variance ratio 

VR = VarM / VarF 

VR > 1.0 means greater male variability 



The Greater Male Variability Hypothesis 

Hyde & Mertz, PNAS, 2009 

Green = female 
Orange = male 
Brown = overlap 

Assuming d = 0, VR = 1.2 



Grade VR 
Grade 2 1.11 
Grade 3 1.11 
Grade 4 1.11 
Grade 5 1.14 
Grade 6 1.14 
Grade 7 1.16 
Grade 8 1.21 
Grade 9 1.14 
Grade 10 1.18 
Grade 11 1.17 

Hyde et al. (2008) 



Another Stereotype: Spatial Ability 
3-Dimensional Mental Rotation 



Gender Differences in Spatial 
Ability 
(Linn & Petersen, 1985) 

           d 

Spatial Perception +.44 

Spatial Visualization +.13 

3-dimensional Mental Rotation 
 (another meta-analysis) 

+.73 
+.56 



Gender Differences in Spatial Ability   

• The gender difference occurs in the absence of 
school curricula to train spatial performance 



Another Gender Stereotype: Verbal 
Ability 

• Another meta-analysis (Hyde & Linn, 1988) 



Gender Differences in 
Verbal Ability 
 
 
    d = -.11 
 
Another stereotype is called into 
question. 

 
(Hyde & Linn, 1988) 



The Gender Similarities Hypothesis 
(Hyde, American Psychologist, 2005)  

• Men and women are very similar on most 
(not all) psychological variables. 

• Evidence 
• Over 46 meta-analyses and 124 effect sizes for 

gender differences,  
• 30% of d values near 0: 0 – 0.10 
• 48% of d values near .20:  0.11 – 0.35 
• = 78% of gender differences are small or close 

to 0 



Costs to Overinflated Claims of Gender 
Differences 

• Education: Single-
sex classrooms and 
schools, in the 
absence of 
empirical support 



And we have a meta-analysis for that! 
(Pahlke, Hyde, Allison, Psychological Bulletin, 2014) 

• Methodological complications 
•  Few studies are based on random assignment 

• For well controlled studies, no differences 
between SS and CE schools in students’ 
• Math performance (d = .10 for girls, .06 for boys) 
• And many other outcomes 



Costs to Overinflated Claims of 
Gender Differences 

 
• Workplace 

• How can we claim that women are vastly different 
from men, but can do the same jobs as men, and 
deserve equal pay? 

• How can we claim that women are vastly different 
from men, yet they can work alongside men at the 
same computing and technology jobs? 

 



In Conclusion 
• “Men Are from Mars, Women Are from 
Venus” is false. 

• The truth: Men are from earth and women 
are from earth. 



Workshop I 
• How important are these abilities for success in 
your field?  
• Mathematical 
• Spatial 
• Verbal 

• What abilities are most important for success in 
your field? 



Workshop II 
• What are objections to women in 
computing and technology that you have 
heard?  How can we respond to them? 

• Objection 1:  



Thank you! 
 
 
Janet Hyde 
jshyde@wisc.edu 



National Assessment of Educational 
Progress (NAEP) 

• NAEP categorizes items as easy, medium, or hard. 
•  Took hard items and coded for item complexity 
• Analyzed hard items at Levels 3 and 4 for gender 

differences 
• Result, grade 12 

d = 0.07 

Hyde et al. (2008) 



Can Women Be Found among the 
Mathematically Elite? 

• Previous analyses have examined high 
scorers: the top 5% or 1% of the entire 
distribution 

• Doesn’t get at those who are profoundly gifted 
in mathematics 

• Another data set: the Putnam Mathematical 
Competition 
•  Taken by 3,500 undergrad math students in U.S. and 

Canada 
• Majority can’t solve any of the 12 problems; the top 

25 scorers solve 5 or more problems 



Andreescu, Gallian, Kane, & Mertz, Notices of the AMS (2008) 

Name Year Birth 
Country 

IMO Medals 

Olena 
Bormashenko 

2004 Russia 1 gold, 1 silver 

Ana Caralana 2003, 2004 Romania 1 gold, 2 silver 

Ioana Dumitriu 1995, 1996 Romania 

Julie Kerr 1992 USA 

Suehyun Kwon 2003 South Korea 1 gold 

Alison Miller 2004-2007 USA 1 gold 

Greta Panova 2001 Bulgaria 1 gold, 2 silver 

Dana Pascovici 1992 Romania 

Melanie Wood 2001, 2002 USA 2 silver 

Wai-Ling Yee 1999 Canada 

Inna Zakharevich 2004 Russia 

Women Among Top 25 in Putnam, 1992-2007 

IMO = International  
Math Olympiad 



How to Interpret the Putnam Data? 
• Women exist among those who are profoundly gifted in 

mathematics 
•  Is the glass half full or half empty?  Focus on women who 

made it, or preponderance of men? 
• Clear role of culture in discovering and nurturing 

mathematical talent among girls and women 



The Role of Culture 

Hyde & Mertz, PNAS, 2009 

r = .44 
r = .44 



Actual Distributions: Percent of Youth 
above Percentile, Grade 11 

Ethnic 
Group 

F M M/F F M M/F 

Asian 
American 

5.7% 6.3% 1.09 1.4% 1.3% 0.91 

White 5.4% 7.8% 1.45 0.9% 1.9% 2.06 

Above 95%ile Above 99%ile 

Above 95%ile: n = 219 Asian Americans, n = 3473 Whites, State of Minnesota 
Hyde et al. (2008) 


